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Jan. 29 (Gusyas River): 
6:30 a. m.-Just north of Puna village _ _ _ _ _ _ _  _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _  .___ 
S:00 a. in.-Near Isla Verde ... ____________.________________ ___.___ 
0:45 a. in.-North of Punta Piedra-.. -. -. . . _ _  _______. . . . . . . -. . . _ _ _  

_ .  1130 a. ni.-Approaching O.uayaquil..______ ~ ___.. ____. _._________ 

MONTHLY WEATHER REVIEW 

RECENT OCEANIC PHENOMENA ALONG T H E  COAST OF SOUTH AMERICA' 

By ROBERT CUSHMAN MURPHY 
(Assistant Director, American Museum of Natural History, New Tork) 

77 :: 
$1.5 

Miao~, 1926 

Feb. 21: ll:OO-ll:'L5 3. m.-From 1 inile west of Point Santa Elena to 
Chipipe beach (C ohservations). - .. ._________. . .-. _ _ _ _ _ _ _ _ _  

Feb. 3: 9:3&3:30 p. m.-Half way between El Mucrto I. and south- 
e& point of Pund Islnnrl. Gull of Guayn.!ui! ... .._________ 

Mar. 3: R:?O p. in.-2GU yarrls west of Crntinela Point. Puns Island _ _ _ _  
Mar. 4: 930 a. in.-5 miles ofl Zorritos. Peru ________. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Doctor Mur hy presented under the above title a 
report of his c L a t i c  and oceanographic obsermtions 
during the early art OE the resent year off the west 

show that there has been a pronounced increase in 
the temperature of the coastal waters of Peru, where due 
to tlie upwelling of abysmal waters under the influence of 
the Humboldt current, the temperature of the water 
along the shore and for sonie miles to the westward 
ranges normall from 55' to 64' F. throughout the year. 
Coupled with t&sincrense in tem erature, which amounted 
on the average to So to loo $., probably the direct 
cause of the change was an unusual southward estension 
of the comparative1 little understood equatorial counter- 

appearance about Christ mas. 
A cross section of the ocean temperature observations 

made by Doctor Murphy and his assistant, Mr. Van 
Cam en Heilner, during cruises in a gasuline lau~ich off 
the 3 eruvian coast is gken in the following table: 
TABLE 1.-Ocean feniperaticres (in degrees F.) recorded west of Peru 

and Ecuador during 1925 
[By Robert Cuahnian Murphy and Van Campen Heilnerl 

coast of Peru. ' h e  essentin P features of the report 

current known as E 9 Nifio,l (the child) because of its first 

I Air I Water 

81 

86 
81.5 
76 

Jan. 17: 
215 p. m.-Talara dock, 1 fathom _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Talara dock, surface _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
235 p. m.-Harbor mouth, oppmite point _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
3:15 p. m.-2 miles northwest of point, ? fathoms _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Continuous observations on southward arc, 3 miles 
from point, surfnce ______________________. _ _ _ _ _ _ _ _ _ _ _  

75 
i 7  
7s 
78.5 
79 
80 
78 

_ _  .._. ._ - -. -_. . . 1 _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _  
----. -. . 

66 
66 
67 
07.5 

67 
69 

71 
71 
i3 
73 

73 
7'' 

74 
7G 
76. 5 
77 
76.5 
76. 5 
7 i  
76 
75 

74. 5 
44. 5 
i C  
i5.5 
73. 5 

d.3. 5 

i5 .5 
is .  5 

-76 
itl 
it5 
i5. 5 

i s  
7 i  
77 

i s  
i9. 5 so 
81 
81 
80.5 
i 7  

I!. 5 
-r 8 J 

-- 'I I , . . ,  

2:lOp. m.-Pt. Parlfias bearing S. 30°E - _ _ _ _ _ _ _ _ _ _ _ - - - - - - -  
225 P. m.-On course-- - - - - - - - -- - - ~ - - - . -. _ _  - - - _ _  - - - - - -- -- -. - - - . - - - '  . ~ - - - ~ - -i 
3x10 p. m.-10 miles west 01 'rdara _ _ _ _  . . . . . . . . . . . . . . . . . . . . . .  _ _  .__ - 1 .  _-. .--- 
320 p. m.-On coursl? --. _ _  . . _ _ _ _ _  ~ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _  _ _ _  _. . . . _ _ _  _ ) _ _ -  -. - -  - 
3:30 p. m.-On course.-. . -. -. -. . . _ _  _ _ _ _ _  -. . _ _ _ _  -. _ _  -. _ _ _ _  _ _ _ _ _ _ _ _ _  ._ .. .. .. 
3:45 p. m.--12 miles west nl Talara ... _ _  _ _  ~ _ _ _  _ _ _  _ _ _ _ _  __. ~ _ _ _ _ _ _ _ _  ._.-_-_. 
4:lO p. m . 4  miles wcst of Talara ..... . . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  . .. ._.. . 
4:45 p. m.-2W yards butside Talua Head ________________... ___._ ._.--.-- 

10:?5 a. m _ _ _ _ _ _ _ _ _ _ _ _ _  __. _ _ _ _ _ _  -. -. _ _ _  _ _ _  ___. -. _ _  -. _ _  _ _ _  __. . _ _ _ _ _  77 
1050 a. m.-1 mile from shore, outside Talara Head ___. _. _ _  _. _.___ 78 
11:10 a. n-08 point PzriRas.-. -. - __. -. . _ _  ~. . . ___. ___._. . _ _ _ _ _ _  is. 5 
11:a a. m.-1 miles west nf Point Parifis-. _ _ _ _ _ _ _ _ _ _ _  ~ _.__ _ _ _  _ _ _ _  1 75 
1:05 p. m.-1 mile west of Point Parinas _ _ _ _ _ _  _ _ _ _  ___.___._..._____ i 6  
2Wp.m _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ~ ___._____________________._____ TR 
255  p. m . 4  mi ls  west of Point Parinas ____________________.---.. 76 
3:30 p. m.-71i miles west cf Point Pariilas _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  56 
4:05 p. m.-10 miles west of Polnt PsriRm _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  76 
4:30-5:W p. m.-U miles west of Point Pariiias (continuous ob- I 

servation) - - _ _ _ _ _ _ _  ___. _ _ _ _ _ _ _ _ _ _  - -. . . . . _ _ _ _ _ _  ___________. __. - - _ _  -. . - -. 
5:W p. m . 4 5  mlles w e t  of Point Parinas _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  I 76.5 
5:40 p. m.-19 miles west of Point PariRas _________________________ !  7G. 5 
8:W9:30 p. m.-Bound inslrore. s m c  course. -. _ _  _ _  _. ___. _ _ _ _ _ _ _ _ _  I ----.. .- 

6:W p. m.-Talara Harbor. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _  81 
6:15 p. m.-Outside T a k a  _ _ _ _  _ _  _ _ _  _ _ _ _  -. -. -. . . . ~. -. _ _  .-. -. _ _  _ _  79 
7:M p. m.-215 miles wcst uf Cspullann Point _ _ _ _  .____.___._. .. _ _ _  is 
9:W p. m.-Off La Cruz Baj. _ _ _ _  _ _ _  ____. - -. -. . - __. . -. . . ._____._ -. . 

Jan. 21 (barometer LQ.85 irl 10% a. m.): 

Jan. 27: 

I i7 Jan. 28: 

1 Presented before the National Academy of Sclences, Washington, D. C., April 27, 

2 Cf. Murphy, Robert Cushman, Bird Islands of Peru pp. 165 flg.; Coker. R. E., 
19%. 

Ocean temperatures off the cosst of Peru, Oeograpiucal &view vol. I: 12'1-135. 

{ 

TABLE 1.-Ocean temperatures ( i n  d e g r m  F.)  recorded west of Peru 
and Ecuador duririg 1926-Continued 

i Alr I water 

Beh. 1 1 :  
]:I5 p. ni.--li mile south of Ancon Point, Santa Elena .___._______ 84.6 
4:OO p. m.-?i mile west of Point Santa Elem-.. ._.___.__________. I 81: 5 

Poh Id' 

4:Lb p. m.-? miles off Jiadcnra Cove __________. .___________. _ _ _ _ _  
7:W p. m.--'6 mile west of Cape Rlsnco ___. . ._________ _ _ _ _ _ _ _ _ _ _ _ _  7a 3 

iS. 3 
Mar. 5: 8:OO 8. m.-l!i miles OB Msnta, Ecuador __.____.___________. . _ _ _ _ _ _ _  

81 
81 
82 
83 

82 
81 

'Is. 5 
80 

7Q 

80 

80.5 
83 
a 5  
fa5 
81.5 
81. 5 
7 i  

- - - - - - - 

E7 ,Vi60 Currant obsari~Qiio,i,8.-On January 21 , 1925, 
while the launch mas anchored in 9 fathoms, 1 mile west 
of Point Pariihs (the western-most point of South 
America> the m a n  of five current observations showed 
its st.rengt,h s t  that point, to have been 1.3 knots. 

Af t,er taking these observations the vessel headed 
westward for a distance of 19 miles. The current car- 
ried it well to the southward and appeared to be 
running with the same strength for the whole distance 
offshore. 

According to the author, the northern waters of Peru 
are doubtless affected each year, and perhaps several 
times a year between December and April by incursions 
of the current from the n0rt.h. An a.dvance of pro- 
nounced inbensity. however, seems to take place only a 
few times in a generation. In 1921 the countercurrent 
flowed with a strength which is still remembered, strand- 
ing palms, allignt,ors and other tropical flotsam on the 
bcnch at Pacasms.po. and bringing such unfamiliar me- 
beorologicd disturbances as thunderstorms far down the 
desert coast.s 

In January of t.he present year Doctor Murphy ob- 
served the atmospheric changes that ushered in a period 
of heavy rains o.n the desert regions on t-he western slope 
of the Andes. Tho winds which in the Peruvian and 
Ecuadorinn sec.tors of that, slope and along the coast 
Idow froni the southeast and south and seldom stronger 
t,ha.n a iresh breeze, now became northerly and the 
usual premonitory signs of precipit,ation appeared over 
the higher levels, graduallv descending to the coast. 
The rains were heavy and fairly cont,inuous-not of 
the shower type. No quantitative measures are avail- 
able, but judged from t.he washouts, landslips, and 
finally by bhe cover of green vegetation which almost 
immediately sprang up, a very considerable amount must 
haw fallen. 

Corroborative evidence of the occurrence of rain and its 
southward estension to t.he Chilean provinces of Tarapaca 
and Ant.ofrtgasta will be found in the summary of the 
I LOC. cit., footnote 1. Blrd Islands of Peru. 
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weather in Soulh America by Senor Julio Bustos Navar- 
rete on paws 120-121 of this REVIEW. 

MeteorJogists will place :I hrge ? over the region here 
considered and watch the COUrSe of future events with 
much interest. 

Dr. Murphy plans to publish nn mcount. of his studies 
in a forthcoming number of  the Geographical Review.- 
A. J. H .  

T H E  SEVERE TORNADOES OF MARCH 18. 1925 

The details of loss of life and property caused by the 
severe tornudoes that occurred in the eat central valleys 

hail and wind storms March, 1985” in this issue of the 
REVIEW. An account of the storms as meteorological 
phenomena will appear in the April, 1985, issue.-Ed. 

on M;mh 1s will be found in the ta F >le of “Severe local 

NOTES, ABSTRACTS, AND REVIEWS 

LOCAL BRIGHTNESS OF ULTRA-VIOLET LIGHT 

By F. W. PAUL GOTZ 
(hhstrnct by €I. H. Kiil?hall, f;om Verhnndlungen der Sehweirer. Nttturlorsclienden 

OescllsehaIt. Lu7,ern. 1Y?J, 8 .  llW1111 

The measurements were made with a cadmium photo- 
electric cell at  Arosa, Switzerland, cleviitioii above sea 
level 1,S60 nieters, with auxiliary stations, functicmilyg 
at intervals, at  Chur, elevation 590 nwters, HKrn1igr:tt 
(Skihiitto), elevation 3,500 nieters, ant1 Aroser Ratlloril, 
elevation 3,000.meters. 

The summarized results conce,rn themsdves principnlly 
with the following : 

(1) The iiitciisityof ultrn-vilht riirliatioii in the spwtra! 
regions PP > 320 aiid PP < 350. 

(2) Systematic iiivestigatioiis relative to thu i!tfluencr 
of elevation. 

Results of nie,asnreniants of solar radiation show t.liat 
ultra-violet of the longer wave lengths has less sensnnnl 
variation than the shorter wave lengths, and that t.hc 
spring intensities about equal the fall i.ntensit.irs. ITith 
increased elevation of the sun. and likewise with incr~ased 
altitude above sea lovel, tlie antlual nniplitucle c-liiiiinishcs 
in both spectral regions, but does not vanish with estrnp- 
dation to zero atmosphere. This conclusion iiiakes 
desirable a verification of the nieasureii~~iits, with an 
eventual extension of the research to t,lie stws. 

Ratio of i r i lensi ly ,  Aroau: Chrtr 

Solar altitude.. ____. _ _ _ _  - _ _ _  _ _  . . ___. . 1 1 1 5 O  1 1 1 I 
I __ _- 

The greater weakening in the ultra-violet rrgion 
p p > 3 2 0  was uiies ectcd, aiid is not fully esplainecl. 

ultra-violet lioht than the brighter sky of lower levels. 
The skylight s%ows a linear relation to solnr altituclt: dowi-n 
to about 13’. 

At Chur, the sun, even with it.s highest iosit,ioii, yields 
less ultra-violet<320 pp than does the s\y. At drosn 
it  first equals the skylight at  53’ elevation. At 2,600 
meters the e uality occurs with solnr dtitude 45”. 

Iiistead of ! efiniiig tlie local brightness us the overlight 
(the light received on a horizontal laiie from tlie sun niicl 

entire surface of a sphere, or one-sisth the overlight plus 
the front light of four sides, plus the underlight. rhe 
author states that when we take into account the 100 
per cent (?I reflection from snow this removes the tlis- 
agreement between physical and >hysiological results 

forming power of spring and autunin light. 

The Clark sky o P tlie high mountains gives rather more 

sky), it has been considered to he t i e  r light racliatetl to tlie 

emphasized on the medical side in t !h e relative pigment- 

MARVIN AND DAY ON NORMALS OF DAILY TEM 
PERATURE IN UNITED STATES1 

ALFRED J. HENHY 

The ublication under review is the second revision of 

stations tlirouahout the nited States. I t  contains the 
daily normaas Tor 161 individud stations as coniputed by 
a method which is believed to be superior to that used in 
coni uting previous nornials. 

Tfe  explanation of the methods used in the analysis, 
8s given by the authors follows: 

A true normal daily temperature can he computed with entirely 
sufficient accuracy only from a long serie3 of values of 24 hourly 
temperatures for each day, derived from the niaiiitenance of ar:to- 
matieally-recording tlic~rmonieters. 

While the Weat.lier Bureau has records of t.his character covering 
periods of 30 years or more a t  mmy stations, these are insufficient 
in number to sdequately represent the details of climat.ic conditions 
of a great ares like the United St.at.es, t.he period of tinie coverrcl 
by such data is too short, and especially the labor of computing 
nornials from hourly readings is too enormous to justify their 
general use for that purpose. On the other hsncl, observat.ions of 
the daily estrenies of teniperature are available for probebly ns 
nianv as 10,000 st.at,ions for periods ranging from a few years in 
many cases to 50 yc:trs or inure in a considerable number of cases. 
In addit.ion, obher observabions at stated hours are also available 
and serve t.o fix appr0pritit.e di urnal iioriiials which are nearly 
jdeiitical with so-called true noriiiala derived from 24-hourly reed- 
ings. In presenting the present series of station norruala based on 
daily observatioiis of the niasima and the minima of temperature, 
the close relation between such values and those I?ssed on hourly 
readings will he indiritted, at least for the United Stltt.es. 

Prcuious . ~ ~ ~ ~ / / f ~ f ~ ~ . - - B i i l l ~ t . i i i  H. of the Wcat,lier Bureau, published 
in 19OS, contaiiieil taldes of t,he daily normal teniperatures based 
upon a 33-vear record, 1973 to 1905, inclusive. These daily values 
were oht.aiiirr1 b y  cliart.ing on large s1ieet.a of cross-section paper 
the average t.emperature for each of the 12 nioiitlis, drawing a 
smooth curve through thew values, and scaling thercffroni the 
approsiinate daily sveniges. This plan is ohjectionable in that 
each of the 13 point.s on the scale indicating the values for the 
respective niunths ctivcrerl too great a period in days to enable the 
approximate location of the poilit,s of highest and lowest tempera- 
tures, or t,o give a11 adequate idea of the rates of rhnnge during 
the various portions of the mont.hs. Furthermore, the length of 
record at that. t,inic.. 33 years only, is recognized as t.oo short to 
give dependable values from computed actual daily means. 

The monthly means user1 in coiiiput.ing tlie values appearing in 
Bulletin R werc obtained from the tri-daily observations, 7 a. m., 
3 p. in., and 11  p. ni . ,  75th meridian t.ime, far t,he period 1373 to 
June, 1SfiS, inclusivr, and froin the 1liean of  the daily niasilnuni 
and minimum temperatures from July, lSBS, to the end of 1905. 
As the observations at stated hours werc necessarily niade at the 
same inonieiit of t.inie over all portions of t,he country, there was 
a constant and incrtwing earlier occiirrence of the hours of oh6er- 
vation to the west.ward. That. is, at the first observation of the 
day, niade at 7 a. m., say, for Pliiladelphia; the local time of obser- 
vation at St. Louis would be an hour earlier. or 6 a. m.; at Denver 
it would he 2 hours earlier, or 5 a. m., and in California 3 hours 
earlier, or at. 4 a. in.; the same conditions apply to the other obser- 
vatious. The ineans obtained from these data arc, therefore, not 
strictJy homogeneoris t.hroughout all parts of the country, due to 
the earlier hours of observation over the western portions. 

In the early days of the service the means deterinined froiii t.he 
inasiniurn and nriniimm readings were niainly worked out after 
the last observation uf the dag, usually 11 p. m. Lat.er, when self - 

3 the dai 7 y normals of ten1 erature for Weather Bureau 

- _- . ._ - . - . - -. -. . . - ._ . -. . - 
1 Marvin C F.. nnd P.iy, P. C . ,  Norriials of temperature lor the United Stntes. 

4Byear per:od,’Joly 3, la is ,  to J U I ~  2. 1921, hfONTHLT WEATHER REVIEW SVPPLEMENT 
Xo. 25, \Vashindton. 1 ~ 2 . ~ .  


